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(54) Kas;if3»;>M5/>*^--tf*3--K-*-SiteiF-DNAa0P-€'O«ffl 
(57) 

7 7^AMJ -2 3 3ftl*. L-y^V<0£j£ft 



-1- 



— l? (E. C. 4. 2. 1 . 5 2) &3-K-t--5 

t§S#3l 2 ] =i y JtasMMfts:/^ tr^x y * a - 7 



7^<is (Brevibacterium flavum) MJ 2 3 3XhZ>ffi 



ATGAGCACAG GTTTAACAGC TAAGACCGGA GTAGAGCACT TCGGCAOCGT TGGAGTAGCA 60 

ATGGTTACTC CATTCACGCA ATCCGGAGAC ATCGATATCG CTGCTGGCCC CGAAGTCGCG 120 

GCTTATTTGG TTGATAAGGG CTTGGATTCT TTGGTTCTCG CGGGCAOCAC TGGTGAATCC 180 

CCAACGACAA CtGCCGCTGA AAAACTAGAA CTGCTCAAGG CCGTTCGTGA GGAAGTTGGG 240 

GATCGGGCGA AGCTCATCGC CGGTGTCGGA AOCAACAACA CGCGGACATC TGTGGAACTT 300 

GCGGAAGCTG CTGCTTCTGC TGGCGCAGAC GGCCTTTTAG TTGTAACTCC TTATTACTCC 360 

AAGCCGAGCC AAGAGGGATT GCTGGCGCAC TTCGGTGCAA TTCCTCCAGC AACACACGTT 420 

CCAATTTGTC TCTATGACAT TOCTGGTCGG TCAGGTATTC CAATTGAGTC TGATACCATG 480 

AGACGCCTGA GTGAATTACC TACGATTTTG GCGGTCAAGG ACGCCAAGGG TGACCTCGTT 540 

GCAGCCACGT CATTCATCAA AGAAACGGGA CTTGOCTGGT ATTCAGGCGA TGACCCACTA 600 

AACCTTGTTT GGCTTGCTTT GGGCCGATCA GGTTTCATTT CCGTAATTCG ACATGCAGCC 660 

CCCACAGCAT TACGTGAGTT GTACACAAGC TTCGAGGAAG GCGACCTCGT CCGTGCGCGG 720 

GAAATCAACG CCAAACTATC ACCGCTGGTA GCTGCCCAAG GTCGCTTGGG TGGAGTCAGC 780 

TTGGCAAAAG CTGCTTCGCG TCTGCAGGGC ATCAACGTAG GAGATOCTCG ACTTCCAATT 840 

ATGGCTOCAA ATGAGCGGGA ACTTGAGGCT CTOCGAGAAG ACATCAAAAA AGCTGCAGTT 900 



4.2.1.5 2) «r3-K-r$afi^DNA. 
(E.C. 4. 2. 1. 5 2) «r=i-K+<5fcfi*DNA. 

imxm s ] m#.j% 1—4 <D^-rtiMcw,&<Dfc& : ? 



[0001] 906 

(E. C. 4. 2. 1. 5 2) s^-K-rsa 

- y &y<DM&micM-rz> 9 

[0002] L-y^wt, &mT%/mtvxw&n 

[0 00 3] 

mxv&ffi] ft*, l - y ^v^xawaiigfti: lt 

BS5 1-2 1 0 7 8^», #^Hg5 3-l 8 3 3^ 
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W^BBB 2 - 8 6 9 2*&*«#|R] . *fi& 

6 0 9 9 7f^«, #0B8g6 0-62994fM> # 
BBB86 2-7 9 7 8 8-&£&UM*IH] . L^LWf), 

ti, JMMl*M&< Rtf/XI*L- y ^v^UKPg!?. 

[0 0 0 4] — v?b Koi/^=> U yfiti/x-fe^— tf 
(E.C. 4. 2. 1.5 2) ^a-KI-SHfi^^Ur 
fi. rcv^y fcT • =«!) (Escherichia coli) &3fc£>i& 
GiT - [Journal of Bacteriology, 10 5 , p 8 4 4 ~ 
p 8 54, 1 9 7 3&5J:<W*4*fCt^o * 

-if (E.C. 4. 2. 1. 52) £LTJ2, a!l*^7 
!l |> A • ^/U^ ^ # A (Corynebacterium glutamicum) 
jWBfetlTV^ [Molecular General Genetics, 2 1 
J2 , pl05-plll, 1988; Melecular Genera 
1 Genetics, 2 2 0, p4 7 8 — 4 80, 1 9 90^# 

(Brevibacteriuro flavum) &3fc£>^fc 1> ^ 

■tW-fe^— tf (E.C. 4. 2. 1. 5 2) fta— M"5 

10 0 0 5] 

l»«awfcb*5£raRB] *»w©i»tt. ay 
(E.C. 4. 2. 1. 5 2) *3-Ki-*ae^«riwt 

[000 6] 

fcadrt-'* < «t«HE«rSlafcltJR. = y *3»ffljSlifefe 

ay*awni^si5«u a?§5fHE»**tfcay-*fi 

* Ji,v ^ inn «r^fti-*K:Mofc p 
[00 0 7] L-C\ *38WIC , 

(1) ay^amattjim^k Ke^ay ym*» 

(2) tt*g^-DNA*«A*Jlfcm*fcx^7^5 

K; 

(3) 8«M»^7^$ Kt?««E»Snfcay*S 

mm ; atf 

(4) B»mE«$ii^ay^fBMa«rm\ 

[0008] wt. *jBWto^r$f)*c»»ik:awr 



[0 0 0 9] Tv?t Ko^tfa y V*^** 

— -£fta— K-rsae^DNAj f*, t*-*^— n* 
y >B«r£rirt-3**, -r**>^s;t K»s>tfa y v& 

-tf (E.C. 4. 2. 1. 5 2) fca— Ki"*» 
e^DNAfcjMW*. 
[0 0 10] *SMYT*W*9'yWs>'t9—li& = — 

Y-rzmfc+z^ttDNAmK ar, :m ta^t 

tttli, 3y*^BS, ^r/u^?f'J £A • ^ 

233 (FERM BP-1 497) 3o£.Xf 

[ooii] z.tibnmmK£M>bAWrft*mSH' 

* : A«wm. ±Bay*aw«^ mz&f^V'^v- 

^A.77/<AMJ-2 3 3 (FERM BP-14 
9 7) *oJftft#±«c#SEU, ro!kfi#«:9aftlHn 

[0 0 12] #1\ 7*1/^7!) • 7 7^AMJ 
-2 3 3l*«>**»^e,ftfe#DNA«:«lttJ+S 0 
%&*DNA&a£fcMRMMt, fclxtfE coRI^ffi 

[0 0 13] ^WtSDNABrtf*:**-^^** 
^tfpHSG3 99 <£«£$) fcj»AL, 
-^^-^JE^T^t Kn^fcTa y>^> -eat 

e^*s^«bfc^jMi t7-3!i) kju*j 
e 7 6 2 7 (m&&&^2ffii&&mim2ito&&mft 
t4 1 1 Hanf»ffli 1 1 i*««#*«k) 

DNAttHlU «»**T«Wri-6rifcJ:0i*A4 

ilfcy^f^^ry *A • 7 7^MJ-2 3 3tfcSfefe 
[0014]K LT»e>tt6A«>i-«r$felcaa4« 

T«8%^^^-y77>> K{:f At, :<o^^ 

**W*lcWAU, 9K»JtKitt«ki-d. 
[0 0 15] nt>tiZM%im#£9 7yx$ KDNA 

^Hf^f!! «7A • 7 7^'AMJ- 2 3 3ft&&#& 
3fc<D A»r^^m^ • BMW-* w 1 3&5-C^ 5„ 
[0 0 16] ^ WJ: 9 *c Lt^<bn5A»f^^-oll 
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±lB^ r ^tT/<^y l V £A • 7 7/UMJ -2 3 3**<D& 

fei^D n a zmmmm B a m H I <D%,±#m\z <fc 9 « 9 

ttJU * fcfc*h£fWIR»*S a l I t«t6ri:i: 
J:oTff)H5^#^^2. 5 k b ODNAlftli'^i 

[0 0 17] Z<om2. 5 k b^t Kn-^yyl 

mi 



I0 0 1 8l 

[£1] 



4*5, *wiB«c*jv^r, ^jjssi^cX^ 

KftV* 1 %r^fn— ^y^««ac»*5j:t/5%sKil r ^ 
SJA'T* Ky^««C*»lc«L, »«pTfi64»r^^»^> 

[0019] *fc, r^i$rBfrtfo*££j 

f*. t7 • 3|l<7)7^7r^ U phage) 

ODNA£ftJifcg#ifcH i nd II I -C$)BrLT#<bft 

. 3 y077^'3i7^1 7477-^ (0x17 4 
phage) (ODNA^TOHae I I I-CSJ#rLT 

#&ft*$H-«Efc»D n a wfr ©ra-sK y r 9 » w 

WDNAWfrXl*:/?** KO#DNAifrO**S* 
*#££2J0&LT#tf>5 o 4*5, *DNARfrW , <0^c#$ 

10 0 2 01 — iElfc^^T!)^- 77 
/<J^M J - 2 3 3 ^MflcDNA^W^B a mH 

K Sal I i£XiX$)Wrrzz.bic£'!)ftt~ > tiz±z 

tstm2. 5 k b^DNAKffrico^rwt. ^^asia 

^7^^ KpUCl 1 8$fclJpUCl 1 9 (S« 
3&H) *JH^5S^**$'**i/*^KiWBfc (dideox 
y chain termination Sanger, F. et.al. , Proc. Nat 
LAcad.Sci.USA> 7 4, p 5 4 6 3, 1 9 7 7)IC<fc9 

2.5 k b(0DNA»f>T-<0igSBa^J^-y>y— r 4 



n»0» 




aWWfrtf)**;* (kb) 


Cla I 


2 


0.9, 0.8, 0.8 


Hind III 


1 


2.2, 0.3 


Pst I 


3 


1.2, 0.7, 0.4, 0.2 



[0 0 2 1 ] 

[It 3] ±Eo«fflE^«r^UTrt«*:*lfi^^t K 
at;* a y y»vyt^-«3- K+$aeT-**tf 

DNAi^H, ^«0 3y*aMB*J8ffe#DNAd*e>» 
®, Mt^y^^ttS System-1 Plus £fflt^T£* 

[0022] H?rie^< ^i/^7 y ?a • 7 

7^MJ-2 3 3©*fi*DNA^t>»#*n5*« 
Sra-Hi-6«feS:JHr»lw«4 5ri:dS4v^9, « 

ivC^"Ct>«fc< , £ fefc£*IBM<D-ims{fc$JxTV* 

^ifi^^t^DNA^lCl^^HStiOT^S., 
[0 0 2 3] m±lC»»Lfc**$3ft«tt2. 5kbOD 

uAmK<omvmm\z. xzwm&i&m&m 1 

[0 0 2 4] *3m<OVt Ka^fcTa 
**3-K+S»e-*«ttrDNAKfr (Atftf) 12, 

as 477*5 k*<**- % =«y*a«i«rt-c 
[0 0 2 5] KD^y^>y 
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[0 0 2 6] *«M^AWrfr«rWA+6ri*5'C#6, 

-2 101 8 4»&«fce*0:/7*5 KpCRY3 

0 ; 4^W¥2 - 2 7 6 5 7 5 ^laiCfE^:/^;* ^ K 
PCRY2K pCRY2KE, pCRY2KX, pC 
RY31, pCRY3KEMpCRY3KX; ffl^ 

1 -1 9 1 6 8 6^<&mc2ZM(D7'7X* KpCRY2 
WpCRY3 ; #BBBg5 8-6 7 6 7 9-§^«kl!B* 
C0pAM3 3 0 ; #BHBB5 8-7 7 8 9 5 

<D p HM1 5 19; JftffiBg 58-192900 9£t«(C 
ia^pAJ 6 5 5, pA J 6 1 l&t/pA J 1 8 4 

4 ; 1#^BS5 7- 1 34 50 0*fcIB1l<Dp CG 1 ; ft 
BPB5 8-3 5 1 9 7^2tfaKIB«tf>pCG2 ; #BP8 

5 7- 1 8 3 7 9 9-^«HCfB*OpCG4Atfp CG 

[0027] *'?i>=v*$imm<Di§±'<?9-% t '?m 

<D*W*L<^ WfLtZ-Jy*^ KpCRY30, pCR 
Y21, p C R Y 2 K E % p CR Y 2 KE, pCRY2 
KX, pCRY3K pCRY3KEWpCRY3K 

[0 0 2 8] ±m7yx * K-<** — p CRY 3 0 £D8 

^ (Brevi bacterium stationis) IF012144 (F 
ERM BP-2515) frhzfy** KpBYSO 3 
(Z<D?yX$ KOg£»lo^Tte#ffl¥l ~9 5 7 8 
5#^$B#HR) DNA£«jffiU M^Xho 1^ 

»e*fc£tfDNAWtf«rta$fflU «JI»«*EcoR 
Itt^tfKpn I -?*:#£riS#j2. 1 k bO^y*^ K 

fei tm f& £ si a ae ^ ^ d n a ft £ *> a 

1\ m^^»rit^7XU t pHSG2 9 8 (^fg 
i£&) f)E coRI, K p n I fy&RVS a l I ftJ&lC 
*fi*&tfr 9, 7*7^^ K^^-pCRY30 

^wlcgfr8BA»r^J:tFWSL^:^^^ 

So 

[00 30] ^7** KpCRY3 0—O^gg^AErr 
K-O^Att. 7*7^$KpCRY3 0M«»*Eco 

■z*~e&='-h*'rz>mm*&£t*DNAmK (a#t 



[003 1] -Oip^UXig^Stl^yy^^ KpC 
RY3 0K;*:£IE<D*#£##)2. 5 k b^AHfr^ 

Wmh\*^tl&ZfyX* KpCRY3 0-d a p At 
$i&Ltz 0 7y*% KpCRY3 0-d a p A<Dtff$LJj 

[0 03 2] ZCDXo^LTi&tilZtlZVt \fu*J\+ =1 
AUr»»**<o«il*Srffli^r l- y ^>«r£*fcS& 

^ct < ^ t # pre* * a o 

[0 0 3 3] KTJKMEfcL?* 

Ti)7A.77/UMJ-2 3 3 (FERMBP-1 
4 9 7) . 7*Hf/^7!)!>A'77/UMJ-2 3 3 
-AB-4 1 (FERM BP— 1498) , T/UfcTV* 
^7yy^-77/UMJ-233-ABT-ll (F 
ERM BP - 1 5 0 0) , 7*1/^^7!) VJ±-yy 
^AMJ-233-ABD-21 (FERMBP-1 
4 9 9) 

[0 0 3 4] ±IS£)FERM BP-14980 

**tt, FERM BP-1 4 9 7(Dl^»tt 

-AWkttft^ft-efcS (4fc&0g 59-2 8 3 98^ 
«f&3~4«#j!ft) <, Sfc, FERM BP-1 5 00 
*>M*ttU FERM BP-1497 L 
fcL-a-T^/ gg& h7^7^ -J— tffUSttSStt 
T-£>5 (1#WBS6 2-5 1 9 9 S^m^M) a £b 

FERM BP - 1 4 9 9 0i»jiFERM BP- 
1 4 9 7tDggft£&|fc£ LfcD-a-r^yMy'T^ 
T— tf*i£tt8MlHre*>5 (#B8BS6 1- 1 7 7 9 9 3 

[0035] rnbo^^fmtc. 7 J i/^7ii'> 

• 7^-7^^ (Brevibacteriuro ammoniagene 
s) ATCC6 8 7 1 % (^ATCC 1 3 7 4 5, |^AT 
CC 1 3 7 4 6 ; yi-bV<^^y £a • x^y 
(Brevi bacterium divaricatum) ATCC1 4020 ; 
^l/Wr^A^^^r^^^ (Brevibac 
terium lactofermentum) ATCC1 38 6 9 ; 3!/^ 

r y A • ^/U^ ^.j} J* (Corynebac terium glutam 
icuro) ATCC3183 1»«iitftiLrfflV^ 

[0 0 3 6] ^4b\ ^iHT7'l/^T!)^. 7 
J — 2 3 3 **©»«c«:ffiV^5»^ *®t*# 
i^tt57'7^U>BY50 2 (^MBg6 3-3 6 7 
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PBY5 0 2£&£-f U\ *:tf> 

KpBY5 0 2S:Rit«#ifet Ltlt M*. 

[Bact.Rev., 3 6 , p.3 6 1-4 0 5 (1 9 72) # 
Ml o ±fi^9^ ^ Kp B Y 5 0 2 «rA»ttC»*t5 

[0 0 3 71 ^Uf/^fy !>A - 

2 3 3co^w*^^ica*-r5»«or^ y s^a-u 

>*J mSL : 0. 2-50n/ml) *>L< tt^v* 
^p;K (»£: 0.2-5 0/ig/ml) 

wsttic, lmi mvmi omteizttzxsicmmL* 

*-t"^o *««4r*««*^»«!llclMliU fa3 5t:-e 

KttfflllfffcfT*\ Kp BY5 o 2#|&ik 

BY5 0 2»i$^W^^f!J • Vy^U 
M J - 2 3 3 **mfo65i&e>ft* 0 
[00 3 8] ro^plCLT#bn6^W^^^D !7 

a . 77/UMJ-2 3 sm^n^ogfria^^^^ K 

~T - *vhtf7\Z<>\^Xtot>thX^Z>£0\Z [Calvi 
n, N. M. and Hanawalt, P. C. , Journal of Bacteriolog 
y, 1 70 , 2796 (1988) ; Ito, K. , Nishid 
a, T. and Izaki. K. , Agricultural and Biological C 
hemistry, 5 2 , 2 9 3 (1 9 8 8) &8Q % DNA$ 
gM^tD/^^femM [Satoh, Y. et ah, Journal of 
Industrial Microbiology, J^, 1 59 (1 990) $ 

[0 0 3 9] h&<DftmxMm£&\^X'&bthZ>Vt K 
!) >i*/>"fedr-1?iMMt63 y *§tfffl 
tS> Wx.tfTVKV^T-y • 77^MJ - 2 3 3 

[0040] mmwzmm. &mm, mms»^tm 
JrisxmmmtLxn. w^ry^^r, isry* 

[oo4i] mmn^ afir. is^#, «&*g>»5& 
#TK, ^j2 0-^j4 0t:. #*u<i*i»2 st;-*^ 
s^ofag-efr? r £#-e£6o it£3$*tf>prm5- 

1 0, #*L<li7-8f*ifi*^a 3 

» P H3tttt»XU7;u* y UT*t ?Zb tf"C* 



6* 

[0 04 2] tt§Mtttt0jR*Kftfttt. b < li 1 
-5*»%, Xfc#*L<l±2^3S*%rfcS. £ 
fc, «*»!IBr±ii* l - 7 BKir-r^wir^t 1 ^, 

[oo4 3] z<D&i{£Lx'&hhzmmm*b£*m 

[0 0 4 4] L-ViS>±f&&fctC&^XI^ ZfrhcO 

t< \mmmmt lt, ^^v^s^^mwcs^L 
t&x wtt&mab} 

[0 04 5] u^ur*»w«ctt*tf, //^-^^ 
±E**a*xi***ftffl»i:««!S*r. L-y^> 

[0 04 6] ^n-* JhBO*mfl3lttBtt4H 
$f£L<tt#J2 0-^4 0t\ »l:»2 5-#S)3 5t© 

[0047] ^-r6L-y^v(i^tii*a*oo?¥ 

[0 0 4 8] 

[0 04 9] HJfcflll 

^l/Wf!/!>A • 77^AMJ-2 3 3AXO^b 

trDNABrtf (ABrtf) *>*n->fl: 

(A) /ue/^f!) frA • 77/<AMJ - 23 3Q 
iDNA<DfeHj 

-H^fiWfiftAJ&ift [tt:If2g, (NH 4 ) 2 S0 4 7 
g> K 2 HP0 4 0. 5 g, KH 2 P0 4 0. 5 g> MgS 

0 4 0.5 g, FeS0 4 • 7H 2 0 6 m g , MnS0 4 
4-6H 2 0 6mg, HSx^2.5g, ^if 5 y& 

5 g , tr ir^ v 2 o o n g % ^ > 2 0 0 m g > 

^;up-7,2 0g, 1§tK1 i] 111:, 7*UWf 
i)^A-77/UMJ-2 3 3 (FERMBP-14 

97) $:tt»mmm®w&x&mL* m&*$kit>t: 0 n 

b^fcH^^r lOmg/ml 'J /?— jK&<£t* 

1 OmM NaC 1 - 2 0mMhM« (pH8. 
0) -ImM EDTA-2Naj|«l 5rall«L 
ft. WCT'nrt^K^, SJ^«I^^ i o 0 ^ g/iri 

i \zt£Z£?\zw>mi^ 3 7x:ximm^Lit 0 $b 
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M(5,000Xg, 2 0M 10-121C) Lv 

/c 0 7k/g£^*/— /Wi<DP^tc#£-r6DNA&#7:* 
7 0%x^/^^Ui, m^L 
fc 0 #b*ifcDNA!Cl OmMhD^ttWtt (pH7. 
5) -IraM EDTA • 2Na^5ral$rM, 4 

loosol (b> te&x.fte&j$s 
±12 (a) fl-tffrfcr/uevs^y *a • 7 7^amj 

-2 3 3^)iDNA^9 0/i 1 &HKI»ltBainH 
I 5 0units*fflt\ 3 7t-Cl^»H^ 
ASLfco :©BaraHI^DNA(:^D-ry^ 

^-phsg39 9 x r> mm zmmmmsa 

mH 1 -C«IWf Lfc«, ft 'J VHMtfttaLfct><o«:»^ 
Ux 5 0 mM h !J (pH7. 6) , 1 OmM^ 

lmMATP, lOmMMgCl 
2 XC|tT 4 DNA!l3tf- tf lunit<0«-*^S:«*nL <# 

[00 5 11 (O v^b Kp^E'^ y^gfc^y-ir^- 
y tT • 3|j J E 7 6 2 7 (dapA) T*5 [ ( ) 
rttt-^t Ko^tr =»y V&S'V-t:*— tf££?-a (Ceno 
type) fciW] 0 ±SE (B) ^-TM^-ft^v ^ Fjfc 
»SrffiV\ HM£*UW5rAm (Journalof Molecular Bi 
ology, 5 3, 1 5 9, 1 9 7 0 ) J: *) ffiffiatV* !J 

^3-/P50mg^tfi^i [K 2 HP0 4 7 g> 
KH 2 P0 4 2 g. (NH 4 ) 2 S0 4 1 g> Mg S0 4 • 
7H 2 0 O.lg, ^3-7 2 0g, 'J^20mg 
RXfimXl 6 g£&§?*l 1 KSfctfcLfc. 
[0 0 5 2] ^<o#aUi(0^»*«r*tt#c J: 9 
U #3S&J;»)7'7*S: KDNA&JfctttU ^/^^ 

fflWCU^fc*::^ 7^7^^ KpHSG3 9 9£>££ 
2. 2 k bc£DNA&r#lca!J;L, ££#J8 k bcO^AD 

[0 0 5 3) X^y*^ K£rpHSG399-dapA 



[0 0 5 4] (D) i/M Ko^a ^ >&>>^-fc^~ 
f^^Ff^Ifef^tjDNA^ (A) gffrOI?- 

±12 (C) ig-C#fc^7^^ KpHSG399-dap 
*C^£;h,SDNA*fA8rJi-£, Mlft«»«»«C/J^aft 
•tZtziblC, ^7^i KpUCl 1 9 (^§iS<fc*)fti 
IS) ^fc K»3*lf=*» V&W-fe* — £fc=i— J*-*-* 

[00 5 5] ±12 (C) !%-?Wt77*% KpHSG3 
9 9-d a p A&mmmmB amH I , Sal I T£)8r 
Lfcfctf>£. ^7^^ KpUCl 1 9^|fJH^Bam 
HI, Sal \VWmi>1th<OZ1B&U SOmMhU 

(pH7. 6) , lOmMm^Wh- 
A\ 1 mM ATP. 1 OmM Mg C 1 D 
NAD*— tflunit <D&fS&%mtoL 
i2§te«ig-efc£) , 1 21C-C1 5«IH£rt;£-B\ 

[0 0 5 6] nbtitz??*?: K*«4:fflv\ 
->»>A^ (Journal of Molecular Biology, 5 3 , 1 5 
9, 1 9 7 0) iZ.XVWl^i'x.V t7 • JE76 
2 7**»ftlSKlU 7>fi/yy5 0rag^tfM 
[K 2 HP0 4 7 g, KH 2 P0 4 2g, (NH 4 ) 2 
S0 4 1 g, Mg S0 4 • 7H 2 0 O.lg, ?/U=i-7s 

2 0 g . y^>2 0mgM«xi6g^toni; 

[0 0 5 7] ^0»Ja±<O^W«S:«|felCj: 
U S KDNA£«jfflU tt:/7*5 

fflV^TH^fc*:::^ y7^^KpUCH9(Df$ 
3.2 k b^DNAErtftOta*, ^£)ft2. 5 k b Ojf A 

^$^2. 5 k b<oDKAm ft (nmmmmmm&tiL 

»&£Xfi®mmK<D*:Z £ l kl* Liz t is *) v 

[0 0 58] *fc±E-c»fc^7^ ^ KfcftaiMUMf 

TI20^ 2 
[0 0 5 9] 
Ilc2] 
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%2 HpUC 119-dapA 





Btttf&ft 


wmmfr<»±22 to) 


BaiH I 


1 


5.7 


Hind III 


2 


3.5, 2.2 


Pst I 


4 


3.4. 1.2, 0.7, 0.4 



C 1 1 9-d a pAir^ Ltz. 

10 0 6 0] £LLUi,fc*>^fc Kn^D^vyt^ 

DNA^ (BamHI-Sal I Wf)$) ^#5:^5 
[00 6 11 3gftW2 

litter 1 O (D) Jg-?&&*xfcS*t Ko^a 8 
^1r*-~ tf«r=i-K-r-53te j F'**tpS*^jft2. 5 k 
b©DNA»m:ov^, ^^Sffi^iJ$r^x^ Kp 
UC1 18ifclipUCll 9&Jfl^5$?x:fr*S''3K2' 
l^^"^- K$$E& (dideoxy chain termination (Sa 
hger, F. et al. , Proc. Nat. Acad. Sci. USA _7j§_, 5 4 
6 3. 1 9 7 7) IC£ 9 IS 2 ^ Ltz®&mcmiX&: 

[0 0 6 2 J ^^HE^Jm-7'>^f^y^7 

530 1 IBror ^ Kt^ 9 0 6 W«I*f J; ») 

(0 0 6 31 
lit 41 

§gjfel*J3 

RY3 0tf>ffr£ 

(A) y?*^ KpBYSQ 3<r>m& 
zfyxS. Kp BY5 0 3f±. ^i/f/^f 
ft^lFOl2 144 (FERMBP-251 

5) frbftmZiiltto+mbiotpy&V^in??* 

Z ^W¥l-957 8 5^#JCie^J:9 

ICUTBWJLfc. ^ri»iftA** [R*2g, (NH 
4 ) 2 S0 4 7 g, K 2 HP0 4 0.5g. KH 2 P0 4 0. 
5g x MgS0 4 0.5 g, Fe S0 4 - 7 H 2 0 6 m 
g, Mn S0 4 • 4-v6H z O 6m g, g^in * 2 . 5 

g, *if^/fi?5g. my20 0ii g, igKf-r^ 

>200ug, ^^~^2 0gR^@7Kl 

(C. ^l/^f!) £A • *9tt=.* I FO 1 2 1 4 

fc«#Srl 0 m g/n I ^f-A WtrW 

ft [2 5mMhM (t Ko^'>/f/u) ~T 5. / t # 



1 IC»«U 3 7^-C 1 #M»SS*fc. SJfc*UlT/P 
^!)-SDS»[0.2N N a OH, 1% (W/V) 5 
DS] 40ml»U a*dMC«ftLTffl&lCTl 

[5MBH»*y «>A*«6 0m 1 , itfifcl 1.5ml, 
?^®7K2 8. 5m KDtB&mi 3 0ml^JHU 

^ltxi^tKtK^^i 5#m&mirtz 0 
[00 6 4] ®&®±mzm>bmz® u 4 tre 1 0 # 
1 5, 0 0 0 x g o>m&ftmzfrv. ±mm*% 

it. 

[0 0 6 5] ZMc&m<D7=.;~-/l'-?uv*jUJUWi 
(7i/-^: i7nti^^= 1 : 1 j&fojfc) £AHx.® 

saT-cs^n, 15.00 

-2 0'€'?ia»l8»Mi& 4<C 

tiom 1 5, 00 ox gcois^micMt, 

fclsli&LA:. 

[0 0 6 6] KKfrKEf&Kft. TE«[hyxi 
OmM, EDTA 1 mM ; HC 1 i:t p H 8 . 0 {CM 
m 2nlKI»lfc f S»*KAfc-fcV*A»« [5 
fm&OTE$ffi?£l 0 Om 1 fclfrffc-fc^iHl 70 g 
Sr****fcai] UmlHOmg/mUfi/^A 
ynWMlml^MT, «**1.3 9 2 g/ 

m i :«^ri 2<trC4 2«MHL i i 

6 1 0 0 0 X g O&^#&£f7o 
[0 0 6 7] Sy** KpBY5 0 3 tt#*lMMtlC J: 

v K«rttJ*»-ea^ff^«ffi*»6>ttt £ 5 C t (c J: •? % 

[0 0 6 8] &i^;:o#W££^ft0><'r yr ^/w<T;v 
^-/^4 0telLTif^l>Aya7^ K€rttfflK&& 

0\^X'&bfl1f7y*% KpBY5 0 3££t?3flrft 

\z 3 uiamT h »; *> j*®m&%&m& 3 0 mM« t 
2»m=*9/-;i'&mz_ % ~2ot;i^fai»iBL 

*U C<flig?££ 1 5, 0 0 0 x g Ojgfr&filCd'ltTD 

[0 0 6 9] (B) 3/7* 5 K^^-pCRY30 
/7^^ KpHSG2 9 8 0.5jigtcffl 
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MSa I I (5units) $:3 7tm»S:$t, 

[0 0 7 0] fnJfS (A) VSxm9lL1f77X$ KpBY 
5 0 3<O2u glO&MglfSSXho I (lunit) ^37t 

^M«+(O^M^Iti: Lt^^ 5 OmM 
hy**gfff£pH7. 6 V 10mMMgCl 2 , 10m 
Mm^^h-/K ImM ATP&U!T4 DNA 
9 if— lunit tcfcS*5fc*J*5M:3&fl:U let 

[00 7 ll^«ttH;30Mg/ml (ft»*S) 
(OX-T^Ji/l/^ 100/ig/ml (S&«S)OIP 

K) lOOiig/ml WX-gal (5- 

x^5g, NaCl 5gS«lU pH7. 

2) t37m24^«u L-ot<b*i, 

fct>«>&»ttU K£T/W#y-SDS*fc 
[T. Maniatis, E. F. Fritsch, J. Sambrook, "Molecular 
cloning' (1 9 8 2) p90-9lW ICfcOfl&fcU 

[0 0 7 2] *T<7>3££:> ^V^^KpHSG298<7)S 
a 1 I mtrA^yy^x KpBY5 0 3E&#O#>4.0k 
b<Dmft&&A£nfZ7 : 7X* KpHSG2 98-or 

[0 0 7 3] &icl^o«fc&tfv\ HfrfB (A) mv® 
hthlt??* ^ KpBY503 DNA K p n 
I &t*E c o R 1 \Z.X%mVX'&bfrZ>1fo2. 1 k h<0 
DNAWrm^7^^ KpHSG298-or i <D 
Kpn IMEc oR I »:^n--y^L, 
^ K^^"pCRY3 0^1»U o 

[0 0 74] SStfcflU 
^7^^KpCRY30-da pAtf>ffr£&tf=iy*2J 

^fe^lCD (C) JS-e#b*x/c^^^ KpHSG3 9 
9-dapA 5/x g£#JI8g*i&BamH 1 , Sail 

£&5units/8i\ 3 7t:-ci^ra^^-ti:^U. ¥ 

BamH 1 y ^-(^SigJ: 
OrfW) 5 0mMhy*®ffi?fc (pH 

7.6) , 10mMm^KH/K 1 mM AT 
P, 1 OmM MgC 1 2 ^oi:lJ t T4 DNAU^l 
unit <0&$&&Wi1nL (#*»©»*M:*ll»flE"C*) 



5) , 121C-C1 5l$R!E£3**^$li:fc. 
[00 75) r<ODNAMM^BaraHI 3units 

WZ<D (B) ^#^^7^-: KpCRY3 0 1 
M g SrftyRBH&B a mH I lunit %%\,\ 3 7t*Cl 

ffffi (pH7.6) , lOmM^/f^W H/K 1 
mM ATP, 1 OmM MgC 1 2 3S&XfT4 DNA 
y #~ 1 unit *>#i*#«r*Jp L 

xytr-3!)JE 7 6 2 7**£r^SME»U #-J--e>f 
^50u g/m 1 ££triSIRJ&ifc [K 2 HP0 4 7 
g. KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g> MgSO 
4 '7H 2 0 0.1 g v ^-^2 0g 4 y^>2 0m 

gx«^i 6 g £!s@7Ki uzmn icm&Lit. 
[0076] ^<omm±<D^m^m\c^ vmft&m 

Jfl^TB^fcJ:^, 7*7^^KpCRY30^^ 
8.6kb<DDNAlftm:M, *t£2. 5 k b <D#p A 

[0 0 7 7] ifccD^WKSH*:^** KDNA 

[007 8] JBRfctfttt* *ft^*te*#^-C&(*>* 

[0 0 7 9] /U^^fy^A • 7 7/<AMJ - 2 3 
3 (FERM BP-1497) ~7y*% KpBYSO 
2&:feJ*£ 10 0ml «>WgaA»ift"e#»«««|»!*T 
^11, ^DVG^l^^ h/m l icftSi ?fc 

ftfc&fc, 2 0ml O^^ffiSft ( 2 7 2 mM 

Sucrose, 7mMKH 2 P0 4> lmMMgCl 2 ;p 
H7.4) KTftfrLfc. 4bfcSf*%a^»LT* 
^ 5ml <Ds<JU*mt&mz.&m U 0.75mIOi 
&<t, ^I2-C#bn^:^7^^ KDNAM'5 Oil It 
£r^U **ICT2 05)TOSLfc. v^-V^/uf*- 
(/<-<^-7KttM) £ffiv»T, 2 50 0 JiOVK 25m 
FDfcWfeU /</^5r«JttI^?K^iC2 0^»@b 

tt*tt« ^^15/ig/ml 
trtftffi A*^*iftK*ttl L30t-C2-3B L 
fc 0 rai^t^^i^J:^ ffiiB3ltttt3 
(A) *CS*OjMfc*JflVvc;/7;** K£»fc. ~<7> 

[0080] 
B3] 
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£3 :/5*£KpCRY3 0-d apA 



IpcF 



Y3 0-d a pAi:^Lt 

[00 8 11 ^*5> ^7^U'pCRY30-dapA 
J 23 3-d a p Ate, &#£o< OTlTllf 3 
^160(*T?:*XW«**1 2 6 5 9€- (FERM 

P-1 2 6 5 9) £ LT3?f££ftTt>£ P 

[00 8 2] gfeffiS 

KpCRY30-da pAOM 
gtliaOA^ifel 00ml^500ml ^377^^1: 

^l, i 2 otrci 5»iH»«teaLfci>oi^ n& 

J 2 3 3-dapAMU 3 0 < fcfcT2 4B*lfl«« 
»*«r»ofcft, p|«iat»l«lfcA*ftl0 0ml 
£ 5 0 0 m 1 77^^ U 120tT15 

»IHWLfc(»«)i:, lml^fc0 5Ocells (D®&\C 

S:tTofc 0 LT**U * 

S/^fc 1 5 /i g/m I (Dp]$-?fclJU L A 

[0 0 8 3] *^*v;4»:feJ:a*Wta 

[0 0 8 4] g||gj[6 

(R3H0.4%. 1»7^!)A1.4%, KH 2 
P0 4 0.05%, K 2 HP0 4 0.0 5%, MgS0 4 * 
7H 2 0 0.0 5%. CaCl 2 « 2H z O 2ppm, F 
eS0 4 - 7H 2 0 2ppm, MnS0 4 - 4-6H 2 0 
2ppm, ZnS0 4 *7H 2 0 2ppm, NaCl 2 
ppiru ^^200^/1, fT^'HCl 

i oo ii g/i, #if5/&o. 1%, gm^**o. i 

%) 10 0mlS:5 0 0mlf£^77X3|:5)ilx ftS 

• (W«pH7.o) u«yn^^fyi>A-7 

T7v<A (Brevibacterium flavum) MJ~2 3 3-da 
pA (FERM P- 1 2 6 5 9) £te£iU 







0*22 (kb) 


BamHI 
BcoRl 


2 
1 


8.6, 2.5 
11.1 



[0 0 8 51 SS*^ (^3^5%, 

7^!?A2.3% V KH 2 PO 4 0. 0 5%. K 2 H P 
0 4 0. 0 5%. Mg S0 4 • 7H z O 0. 0 5%, F e 
S0 4 • 7 H z O 2 0 p pm, Mn S0 4 • 4-6H z O 
20pp m> 0 On g/\ % fT^'HC 

1 I00ug/K *f^K0.3%. ^fx^T, 

0. 3%) <D1 0 0 0m 1 £2 1 Saft«*Wfctt£ 
a£H (1 2 0t, 2 0M) MrlBffi#*«0 2 

0m 1 Sr^tT, 0te&l 0 0 0 r pm, ii^.fi 1 v 
vm, ll«33t t pH7. 6KT2 4 PSW&*«:*to 

[0 0 8 6] »»»T«, ***5 0 0mld^a^» 

8{criit, i«j^^©7K<cr2Si5fe^Lfcffi^^s^ 

« [ (NH 4 ) 2 S0 4 2 g/l ; KH 2 P0 4 0. 5 g/ 
1 ;KH 2 P0 4 0. 5g/l ;MgS0 4 - 7H z O 0. 
5g/I ; F e S0 4 • 7 H z O 20ppm;MnSO 4 
• 4 - 6 H 2 0 20ppm;f7? VJttttttL 1 0 0 u g 
/I ;pH7.6]^1 000ml &!8iB}?fc 
£2 l»a«tt#Mflltti&^ ^^9g»L 

®te&3 OOrpm, &^S0. 1 v vm, 
3<C, pH7. 6«CT2 4l*WRl5«:tTofc a 
[00 8 7] RfcHm (400 0 r p m, 

1. i g/i-efcofc. 

[0 0 8 8] C(OS^7ft©M*5 0 0ml^ $ 
L-y^>^tt**#rfflSlt-fc. 3 0 0mg 

[0089] H:W^ir x iPi«o*fticr, y 

JI>?A*77^A (Brevibacterium flavu 
m) MJ-23 3 (F E RM BP— 1 497) £t§H 

0.6g/l T?*>ofc 0 
[0 0 90] 
[ft 5] 

[@ 1 1 **«o^t Kov?^ y yfi*w-fe*-i?& 



-10- 



Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr 

15 10 15 

Val Gly Val Ala yet Val Thr Pro Phe Thr Glu Ser Gly Asp lie Asp 

20 25 30 

lie Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Cly Leu 

35 40 45 

Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

50 55 60 

Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

Asp Arg Ala Lys Leu lie Ala Cly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Cly Ala Asp Cly Leu 

100 105 110 

Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Cly Leu Leu 

115 120 125 

Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Val Pro He Cys Leu 

130 135 140 

Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 
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Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 

Gly Ser Gly Phe He Ser Val lie Gly His Ala Ala Pro Thr Ala Leu 

210 215 220 

Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Gly He Asn 

260 265 270 

Val Gly Asp Pro Arg Leu Pro He Bet Ala Pro Asn Glu hrg Glu Leu 

275 280 285 

Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu 
290 295 300 

3*<rci ] 
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ATG AGC ACA CGT TTA ACA GO AAG ACC GGA GTA 

Met Ser Thr Cly Leu Thr Ala Lys Thr Gly Val 

1 5 10 

GTT GGA GTA GCA ATG GTT ACT CCA TTC ACG GAA 

Val Gly Val Ala Met Val Thr Pro Phe Thr Glu 

20 25 

ATC GCT GCT GGC CGC GAA GTC GCG GCT TAT TTG 

He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu 

35 40 

GAT TCT TTG GTT CTC GCG GGC ACC ACT GGT GAA 

Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu 

50 55 

GCC GCT GAA AAA CTA GAA CTG CTC AAG GCC GTT 

Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val 

65 70 75 

GAT CGC GCC AAG CTC ATC GCC GGT GTC GGA ACC 

Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr 

85 90 

TCT GTC GAA CTT GCG GAA GCT GCT GCT TCT GCT 
Ufc3*<D2) 



GAG CAC TTC 
Glu His Phe 

TCC GGA GAC 
Ser Gly Asp 
30 

GTT GAT AAG 
Val Asp Lys 
45 

TCC CCA ACG 
Ser Pro Thr 
60 

CGT GAG GAA 
Arg Glu Glu 



GGC ACC 48 
Gly Thr 
15 

ATC CAT 96 
He Asp 

GGC TTG 144 
Gly Leu 

ACA ACC 192 
Thr Thr 

GTT GGG 240 
Val Cly 



AAC AAC ACG CGG ACA 288 
Asn Asn Thr Arg Thr 
95 

GGC GCA GAC GGC CTT 336 
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Ser Tal Glu Leu Ala Clu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

TTA GTT GTA ACT CCT TAT TAC TCC AAG CCG AGC CAA GAG GGA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 

115 120 125 

GCC CAC TTC GGT GCA ATT GCT GCA GCA ACA GAG GTT CCA ATT TGT CTC 432 
Ala His Phe Gly Ala lie Ala Ala Ala Thr Glu Val Pro He Cys Leu 

130 135 140 

TAT GAC ATT CCT GGT CGG TCA GGT ATT CCA ATT GAG TCT GAT ACC ATG 480 
Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 

AGA CGC CTG ACT GAA TTA CCT ACG ATT TTG GCG GTC AAG GAC GCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

GGT GAC CTC GTT CCA GCC ACG TCA TTG ATC AAA GAA ACC CGA CTT GCC 576 
Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

TGG TAT TCA GGC GAT GAC CCA CTA AAC CTT GTT TCG CTT GCT TTG GGC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 
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CCA TCA GGT TTC ATT TCC GTA ATT GCA CAT GCA CCC CCC ACA GCA TTA 572 
Cly Ser Gly Phe lie Ser Val He Gly His Ala Ala Pro Thr Ala Leu 

210 215 220 

CCT GAG TTG TAC ACA AGC TTC GAG GAA GGC GAC CTC GTC CGT GCG CGG 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

GAA ATC AAC GCC AAA CTA TCA CCC CTG GTA OCT GCC CAA GGT CCC TTG 768 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

GGT GGA GTC AGC TTG GCA AAA GCT OCT TOG CGT CTG CAG GGC ATC AAC 816 
Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Cln Gly He Asn 

260 265 270 

GTA GGA GAT CCT CGA CTT CCA ATT ATG GCT CCA AAT GAG CGG GAA CTT 864 
Val Cly Asp Pro Arg Leu Pro He Met Ala Pro Asm Glu Arg Glu Leu 

275 280 285 

GAG GCT CTC CGA GAA GAC ATG AAA AAA GCT GGA CTT CTA TAA 906 
Glu Ala Leu Arg Glu Asp Bet Lys Lys Ala Gly Val Leu *** 

290 295 300 



-15- 



mm 

ATG ACC ACA GGT TTA 
Met Ser Thr Gly Leu 
1 5 
CTT CCA GTA CCA ATC 
Val Cly Val Ala Met 
20 

ATC GCT GCT CGC CGC 
lie Ala Ala Gly Arg 
35 

GAT TCT TTC GTT CTC 
Asp Ser Leu Val Leu 
50 

GCC GCT GAA AAA CTA 
Ala Ala Glu Lys Leu 

65 

CAT CCG GCC AAG CTC 
Asp Arg Ala Lys Leu 
85 

TCT GTG GAA CTT GCC 

%<nz\ 



ACA GCT AAG ACC CGA GTA GAG CAC TTC GCC ACC 48 
Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr 

10 15 
GTT ACT CCA TTC ACG GAA TCC GCA GAC ATC CAT 96 
Val Thr Pro Phe Thr Glu Ser Gly Asp lie Asp 

25 30 
GAA GTC GCC GCT TAT TTC GTT GAT AAG GCC TTG 144 
Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 

40 45 
GCC GCC ACC ACT GGT GAA TCC CCA ACC ACA ACC 192 
Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

55 60 
GAA CTG CTC AAG GCC GTT CGT GAG GAA GTT GGG 240 
Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
70 75 80 

ATC GCC GGT GTC GGA ACC AAC AAC ACG COG ACA 288 
He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

90 95 
GAA GCT GCT GCT TCT GCT GGC GCA CAC CGC CTT 336 



-16- 



Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

TTA GTT GTA ACT CCT TAT TAC TCC AAG CCG AGC CAA GAG GGA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 

115 120 125 

GCG CAC TTC GGT CCA ATT GCT GCA CCA ACA GAG GTT CCA ATT TCT CTC 432 
Ala His Phe Gly Ala lie Ala Ala Ala Thr Glu Val Pro He Cys Leu 

130 135 140 

TAT GAC ATT CCT GGT CGG 7CA GGT ATT CCA ATT GAG TCT GAT ACC ATG 480 
Tyr Asp He Pro Gly Arg Ser Gly lie Pro He Glu Ser Asp Thr Met 
145 150 155 160 

AGA CGC CTG ACT GAA TTA CCT ACG ATT TTG GCG GTC AAG GAC GCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

GGT GAC CTC GTT GCA GCC ACG TCA TTG ATC AAA GAA ACG GGA CTT GCC 576 
Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

TGG TAT TCA GGC GAT GAC CCA CTA AAC CTT GTT TCG CTT GCT TTG GCC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 
195 200 205 
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GGA TCA CGT TTC ATT TCC GTA ATT CGA CAT CCA GCC CCC ACA CCA TTA 672 
Gly Ser Gly Phe He Ser Val lie Cly His Ala Ala Pro Thr Ala Leu 

210 215 220 

CGT GAG TTG TAC ACA AGC TTC GAG GAA GCC GAC CTC GTC CGT GCG CCG 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

GAA ATC AAC GCC AAA CTA TCA CCG CTG GTA GCT GCC CAA CGT CCC TTG 768 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

CGT GGA GTC AGC TTG GCA AAA GCT GCT TCG CGT CTG CAG GGC ATC AAC 816 
Gly Cly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Gly lie Asn 

260 265 270 

GTA CGA GAT CCT CCA CTT CCA ATT ATG GCT CCA AAT GAG CCC GAA Cn 864 
Val Gly Asp Pro Arg Leu Pro lie Vet Ala Pro Asn Glu Arg Glu Leu 

275 280 285 

GAG CCT CTC CGA CAA GAC ATG AAA AAA GCT GGA GTT CTA TAA 906 
Glu Ala Leu Arg Glu Asp Het Lys Lys Ala Gly Val Leu *** 

290 295 300 
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E?'I©g£ : 906 
Ey>]®S3II : Genomic DNA 

mm 

: MJ233 
E?lJ©#ifc 

4$a£3tf 12^ : peptide 

#£&E : 1-906 

ftSteSMEU^SfctP 
E?'J 

ATC AGC ACA GGT TTA ACA CCT AAG ACC GGA GTA GAG CAC TTC GGC ACC 48 
Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu Bis Phe Gly Thr 

15 10 15 

GTT GGA GTA GCA ATG GTT ACT CCA TTC ACG GAA TCC GGA GAC ATC GAT 96 
Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp lie Asp 
20 25 30 
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ATC GCT GCT GGC CGC GAA GTC GCC GCT TAT TTG GTT GAT AAG GGC TTG 144 
He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 

35 40 45 

GAT TCT TTG GTT CTC GCG GGC ACC ACT GGT GAA TCC CCA ACC ACA ACC 192 
Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

50 55 60 

GCC GCT GAA AAA CTA GAA CTG CTC AAG GCC GTT CGT CAC GAA GTT CGG 240 
Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

CAT CGG GCG AAG CTC ATC GCC GGT GTC GGA ACC AAC AAC ACG CGC ACA 288 
Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

TCT GTC GAA CTT GCG GAA GCT GCT GCT TCT GCT GGC GCA GAC GGC CTT 336 
Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

TTA GTT GTA ACT CCT TAT TAC TCC AAG CCG ACC CAA GAG GGA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 
115 120 125 

3 pj CAC TTC GGT GCA ATT GCT OCA GCA ACA GAG GTT CCA ATT TGT CTC 432 
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225 

UtSZ<04) 



Ala His Phe Gly Ala He Ala Ala Ala Thr Clu Val Pro He Cys Leu 

130 135 140 

TAT GAC ATT CCT GGT CGG TCA GGT ATT CCA ATT GAG TCT GAT ACC ATG 480 
Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 

AGA CGC CTG AGT GAA TTA CCT ACG ATT TTG GCG GTC AAG GAC GCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

GGT GAC CTC GTT GCA GCC ACG TCA TTG ATC AAA CAA ACC GCA CTT GCC 576 
Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

TGG TAT TCA CGC GAT GAC CCA CTA AAC CTT GTT TGG CTT GCT TTG GGC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 

GGA TCA GGT TTC ATT TCC GTA ATT GGA CAT GCA GCC CCC ACA GCA TTA 672 
Gly Ser Gly Phe He Ser Val He Gly His Ala Ala Pro Thr Ala Leu 

210 215 220 

CGT GAG TTG TAC ACA AGC TTC GAG GAA GGC GAC CTC GTC CGT GCG CGG 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
230 235 240 
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GAA ATC AAC GCC AAA CTA TCA CCG CTG OTA CCT CCC CAA GCT CGC TTC 768 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leo 

245 250 255 

GCT GGA GTC AGC TTG GCA AAA CCT GCT TCG CGT CTG CAG CCC ATC AAC 816 
Gly Giy Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Cly He Asn 

260 265 270 

CTA GCA GAT CCT CCA CTT CCA ATT ATG CCT CCA AAT GAG CCG GAA CTT 864 
Val Gly Asp Pro Arg Leu Pro He Met Ala Pro Asn Glu Arg Glu Leu 

275 280 285 

GAG GCT CTC CGA GAA GAC ATG AAA AAA GCT GGA GTT CTA TAA 906 
Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu *** 
290 295 300 

[Hi] 



*3 2.5kb 

y , g , t 3L y 



200 bp 



113 21 



Pin 

Sail Clol Pft <Y ftp Hlnfg| Bom Hl 



I 200 bp 
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(51) Int. CI. 5 

C 1 2 P 13/08 

//(CI 2N 15/60 

C 1 2 R 1:13) 

(C 1 2 N 9/88 

C12R 1:13) 

(C 1 2 P 13/08 

C12R 1:13) 



A 8931 -4 B 



(19)B*BHMW (J P) (12) & §ff ^ fft & (A) (U)4«td:KfHH#9 

^PW5-284970 

(43)&B8B ¥&5*£(1993)llJ3 2B 



(5l)Int.CL 9 
C 1 2 N 15/53 
1/21 
15/77 

C 1 2 P 13/08 



ZNA 



7236-4B 

8931 -4B 
8931-4B 



F I 



C 1 2N 15/ 00 A 





ttflw-ssior 




000006057 
















*»®^RfflE3»L©rt-TS 5ft 








*» » 








3c«PMiS^.lW'f>* 8 T@ 3 ft 1 ^ 
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Kttiraw9»ir>t'* s ts 3 ft 1 n 














C72MMNF 


x®± mm 








RSWMBSlilSRSnj** 8 TB 3 ft 1 >% 



























(57) [XJKll 

yuWT 1 ^^ • 77/^M]~2 3 3 

V . 77^AMJ 23 3-da pY^L-!i^I 
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ROSSIS] f V *? A • y"7^A ( Brevibacterium 

[5&#>S1] ^Hf/^f^AIttl^^r^ f t a v urn ) M J 2 3 3 T?*SS&3j« 1 Efc^fce* 

y^SSrt Knyt--^ (E. C. 1. 4. 1. DNA. 

16. ) fe3-Kt5*e^DNAo (tt*53] WDNAlSffi^j 



ATGACCAACA 


TCCGCGTAGC 


TATCGTGGGC 


TACGGAAACC 


TGGGACGCAG 


CGTCGAAAAG 


60 


CTTATTGCCA 


AGCAGCCCGA 


CATGGACCTT 


GTAGGAATCT 


TCTCGCGCCG 


GGCCACCCTC 


120 


GACACAAAGA 


CGCCAGTCTT 


TGATGTCGCC 


GACGTGGACA 


AGCACGCCGA 


CGACGTGGAC 


180 


GTGCTGTTCC 


TGTGCATGGG 


CTCCGCCACC 


GACATCCCTG 


AGCAGGCACC 


AAAGTTCGCG 


240 


CAGTTCGCCT 


GCACCGTAGA 


CACCTACGAC 


AACCACCGCG 


ACATCCCACG 


CCACCGCCAG 


300 


GTCATGAACG 


AAGCCGCCAC 


CGCAGCCGGC 


AACGTTGCAC 


TGGTCTCTAC 


CGGCTGGGAT 


360 


CCAGGAATGT 


TCTCCATCAA 


CCGCGTCTAC 


GCAGCGGCAG 


TCTTAGCCGA 


GCACCAGCAG 


420 


CACACCTTCT 


GGGGCCCAGG 


TTTGTCACAG 


GGCCACTCCG 


ATGCTTTGCG 


ACGCATCCCT 


480 


GGCGTTCAAA 


AGGCAGTCCA 


GTACACCCTC 


CCATCCGAAG 


ACGCCCTGGA 


AAAGGCCCGC 


540 


CGCGGCGAAG 


CCGGCGACCT 


TACCGGAAAG 


CAAACCCACA 


AGCGCCAATG 


CTTCGTGGTT 


600 


GCCGACGCGG 


CCGATCACGA 


GCGCATCGAA 


AACGACATCC 


GCACCATGCC 


TGATTACTTC 


660 


GTTGGCTACG 


AAGTCGAAGT 


CAACTTCATC 


GACGAAGCAA 


CCTTCGACGC 


CGAGCACACC 


720 


GGCATGCCAC 


ACGGTGGCCA 


CGTGATTACC 


ACCGGCGACA 


CCGGTGGCTT 


CAACCACACC 


780 


GTGGAATACA 


TCCTCAAGCT 


GGACCGAAAC 


CCAGATTTCA 


CCGCTTCCGC 


GCAGATCGCT 


840 


TTCGGTCGCG 


CAGCTCACCG 


CATGAAGCAG 


CAGGGCCAAA 


GCGGAGCTTT 


CACCGT(XTC 


900 


GAAGTTGCTC 


CATACCTGCT 


CTCCCCAGAG 


AACTTGGACG 


ATCTGATCGC 


ACGCGACGTC 


960 



TAA 963 
T^^M^r^^D^rb Kn^t-t (E. [B»#«4j fc<0T 5 /BHfiW 

C. 1. 4. 1. 16. ) Ki-<5it^7-DNAo 

Met Thr Asn He Arg Val Ala He Val Gly Tyr Gly Asn Leu Gly Arg 

15 10 15 

Ser Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly 

20 25 30 

He Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp 

35 40 45 

Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu 

50 55 60 

Cys Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala Pro Lys Phe Ala 
65 70 75 80 

Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp He Pro 

85 90 95 

Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val 

100 105 110 

Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser He Asn Arg 

115 120 125 

Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp 

130 135 140 

Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg He Pro 
145 150 155 160 

Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu 

165 170 175 

Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr 

180 185 190 

His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg 
195 200 205 
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He Glu Asn Asp He Arg Thr Met 

210 215 
Val Glu Val Asn Phe He Asp Glu 
225 230 
Gly Met Pro His Gly Gly His Val 
245 

Phe Asn His Thr Val Glu Tyr lie 
260 

Phe Thr Ala Ser Ala Gin He Ala 
275 280 
Lys Gin Gin Gly Gin Ser Gly Ala 

290 295 
Tyr Leu Leu Ser Pro Glu Asn Leu 
305 310 

*e/T$n$^r ^ / e> !i ytft Koyt-f (e. 

C. 1. 4. 1. 16. ) £^K1-*iafc^DNA 0 

5 ] w&m l ~ 4 <n\, >r *iMcmM<D&B* 

10 0 0 1 ] 

t Kayt-f ( E . C. 1. 4. 1. 16.) 

y *mtom&m^z l - y itxnwmmzMi-z, 

[0 0 0 3] 

&mm#m&^ ^iim^^v^tl- 

y iS^ZMi&l-Zjj&tftobtlX^^Z (fllxtf, 

5 1 -2 1 0 78^i, 3 - 1 8 3 3^ 

#^Bg6 2-8 6 9 z^nm^m) <, m& 
z-mzm^tim&mhfemztixi,^ mmmse-i 

6 0 9 9 7^£$g x #&f|Bg6 0-6 2 9 9 4%^ ft 
MBS6 2-7 9 7 8 8^^#flg) o LfrVfrfrb. 

ftmm&ztix^^xmcsiZL-}) ^^<owtmx 



Pro Asp Tyr Phe Val Gly Tyr Glu 
220 

Ala Thr Phe Asp Ala Glu His Thr 
235 240 
lie Thr Thr Gly Asp Thr Gly Gly 

250 255 
Leu Lys Leu Asp Arg Asn Pro Asp 
265 270 
Phe Gly Arg Ala Ala His Arg Met 
285 

Phe Thr Val Leu Glu Val Ala Pro 
300 

Asp Asp Leu He Ala Arg Asp Val 
315 320 

[0 0 0 4] i/T^/V* V>m?Yl Knyt» 

i? (E. C. 1.4. 1. 16. ) *=>-h-fZfete+ 
<bLTtt, 3!J^f»J *A . ( Cor 
ynebacterium g l u tami cum ) & 
3fcOk<MS*ne>ftT^£ (Nucleic Acids 

Research J_5 , p3917, 1 9 8 7 # 
HD o L^L4*5e>, ^l^Wf!]^ ( Brevi 
bacterium) m&%<Di?T ^ J fcV y >Kft 
KnW-tf (E. C. 1. 4. 1. 16. ) *a-p 

+z&B*\zr>^xn&&<Dn&m*%mi>fo\ 

[0005] 

n>?-r— if (E. C. 1. 4. 1. 16. ) £ = -K-f 

fflv^r, ^rfe^«^^^^(cL~y^^^$!i^-r6 
[0006] 

[^£#fc-f 3fctf><E>^J&] #36W#e>tt:* ±15@^ 

[0 0 0 7] *K LT^aWKJftfi 

(1) ^utry<^xy »A*»»ft3fc<D^T$/ y 

(2) ttae^DNA*s»A**ifcanftt^7>i$ K; 

(3) KT^H(E*$Hfc=iy^S[» 
SS ; RJJ- 

(4) &^$H&£;Kfc:3y*^;to&£jBv V ^ 3 ^- 
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So 

[0008] &lt. *%mizo^xzhiznmia$Lm-t 
3-Ki-5ite^DNAj fc«t % 5 y try y 

T;/^ U Ko^tHf (E. C. l. 4. 

1. 16. ) &3-h^**e*DNA***r5t>0> 

[0009] v^r^y try y >S£irt: Knyt-f^3 
-K-rSJte^Sr^tfDNAWrrt- (»T\ ^tv$r r A »r 

ttfc«icM>T«t^riti--5wi:t>»ri6-efe*ds, aura 

?T}) * 7ys*J* ( Brevi bacterium 
f 1 avum) MJ-233 (FERM BP-14 

97) &£xf*<D&Mm&Gm\z&mzfiZo 
[ooio] zfrb<Dfcttun±m*bAmx&mmir 

6 : ABr/m. ±IB^nr^^7 i y 
yuW7!)!?A-77/UMJ-2 3 3 (FERM 
BP-1 4 9 7) »<D»feflCJLlC#fcU 

So 

[00 11] 5fe1\ ^Wtr/^xy *A • 7 7/<AMJ 
-2 3 3*0«tW^ft6#DNAfettliJt6, 
«A*DNAfc*S*fWHW** WtfKpnl, Xh 
o I «rfflv^T»fe#DNA«r«±lci»«-f 
DNAiM^n-=>^^^ 0!l*.tfpHSG3 

99 (ftnauo w*au ^o^ff-tem^x* * 
ae^Wcii ut l - y ^ww**** (^>-^ y t 

r • a y ) £i&ftC G S C 4 5 4 5 O !)tr»a 
y ^r*^ • ^b^n^- (E s c he r i 
chia coli Genetic StockCe 
nter) , fVc— M > Y**f*4*x* V— . ^—JV 
Jt.— /<">^x-f (Department of B i 
ology, Yale University) ;P. 
O. Box 6 6 6 6 New Haven, CT 06 

m 1 

BamHI 1 
Sph I 1 
H i n d III 1 
N a e I 2 
[0 0 16] **5, *W»l»fc*5V*t\ ftlBBSf^icJ;* 
r»ttSMfc$u tt, DNA®TtfXtt;/:7*=> Kfc, ft!© 



5 1 1-7 4 4, U. S. A. 

u t^v'^v'T; y y^r^- 

^SUL-!) ^ VS*tt*»*«J»*C G S C 4 5 5 
8 (xi/xUtr^U ^f^^W;^ -fe 
— (Escherichia coli Gene 
tic Stock Center) s Y ^> Y 

t7*/Wto^-, x-/Var:/^v'^T>f (Depa 
rtment of Biology, Yale Un 
iversity) ; P. O. Box6666 New 
Haven, CT 06511-744, U. S. 

a. ftftrnm £^9te*u s^f^ic^ft-rsci 

[0 0 12] » bit* WMW&fo * ■) :/7 * S KDNA 
H^/^r!/^ • 77/<AMJ-2 3 3&Sfefeft{iJ3fc 
n6AWr>1r**t>lcaaft«IW*«rfflv^a«U » 

«f^CGSC4 5 4 5XliCGSC4 5 5 8IC 

[0 0 13] %hHZW'%m&ft£X)-7 : 7*^ KDNA 
fcttttU iMB»*-C«Wf+^ri:KiJ:*)l»A$Jxfc^ 

U TV*} A -7 ys<2*M J - 2 3 3 

OA«tf*«-«MM-*£*#T#a. ^o^^lcL 
Ti^5A^-oll ±E^Hf^^!ICrA- 
7 7^AMJ-2 3 3*<0^fe*DNASrft!llSfi5*Kp 

xh o i -cfflnwsr fc«cJ:or#fena3fc§$3ds«i 

1. 6 k bODNAKffM^f S^tmS. 
[0014] roftl. 6kb <Di?T $ / }) >ftf 
t Kny^— ^fen-Ki-Sjtfi^-StfDNAWfr 

m\Y\V>-k* * £TIBS& 1 *lc^i- 0 
[0 0 15] 
[£l] 

gMgjgtfc£*g_3 (kb) 

0. 6, 1.0 ' 

0. 2, 1. 4 

0. 7. 0. 9 

0. 8, 0. 3, 0. 5 

ma<oi5 mcqt v * i %r # a — * y/um^v&fkfc «fc 5 
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too l 7] t&}HmK(0*:$2\ RX*7y*% 

It* ^is* V k7 • 3y^)7^77-^ (iphag 
e) tODNA^rOTSSI^H i n d III T9J»rLT»f> 

r • => V<nyr<< - ^y?*i 7 477-^ (0x17 

4phage) ODNA^MiiHae IIlTSOfcrL 

iMfrDNAHWtXttT'^S K^DNA»ffr(0^$ 

©*t**JP*Lr*aC)fc. ft*3, *DNAK#tf>*# 
*W**iC*3l^-C, 1 k b#±OHfttO*f *fc:o^"C 

[0018] — ±E<97Vtf/^xy *a . ?y,< 

AM J - 2 3 3©^{*:DNAS:«aiS»*Kpn I *S J: 

1 . 6 k bcDDNABrtffcol^Tti, *<0jfigE?!l 
KpUCH 8*5<fcT//*fc|ipUCl 1 9 

(dideoxychain termination 
Sanger, F . et. a i . , Proc. N a 
t 1 . Acad. Sci. USA, 7 4 , p 5 4 6 3 , 
1 9 7 7) «cJ:9ifcjr*-*c:£as-0€r*. ^<t9ia 
T*3t L^±fa^J 1 . 6 k b <DDN Amft<»m.m&\\V> 

TfcO, 3 2 OflOTS K"*-$ 9 6 OOlgg 
[0 0 191 ±ELfc«EE*J*<DK#I#*: 1 M^f 

tt«E?J«rS^-r6*»wo^r 5 y f y y k 

mZtf^yt-r^tmS y s t em-1 P 1 u s Srffl 

[0 0 2 0] JJBtafcK^/l'fcV^Ty *A • 7 

7^AMJ-2 3 3^&£ttDNArt^B^£rl5*& 

w©DNA(»m ^ / tv y yifrt Knyt- 
££E#l©-s*ojfisaste<ojfijE £ @& * i *T t> J: 



- Ki"6ilie^«r*tf DN AW^-|ca^$ix5 t^"C*> 

[0 0 2 1] &±ICff&Lfc**$tfjK)l. 6kbOD 
NAWfro«WR**icJ:5««,ftl6@fcanc^ 0 * 

*iH5^*£trDNA (AHJrtf) ti\ 

[0022] *«^r^y^ y v&xt k 

^rt/try yvKxt Koy^— 
^¥ $ * * it t> <Dmm±®&x<omM i m\Kbfi 

[0023] *»«OAiii-**At5: * *s-Cf 6 . 

-2101 8 4^«tC|B^<0^7^^ KpCRY3 

0 ;4#B§¥2-2 7 6 5 7 S-^gtCEfto:/?;* * K 
PCRY2K pCRY2KE, p CRY 2 KX> pC 
RY31, pCRY3KEX(fpCRY3KX;ffl¥ 

1 -1 9 1 6 8 6 ^m^mtDZfy * S KpCRY2 
WpCRY3 ;^§9Bg5 8-6 7 6 7 9^4>«»CE* 
£> p AM 3 3 0 ;^BS5 8-7 7 8 9 5-S§-£*fUcfe« 
<D p HM 15 19 ;#P3B85 8-1 9 2 90 0^&tC 
ie«<DpAJ 6 5 5, pAJ6HWpAJ184 

4 \%fMWS7-l 3 4 5 OO^tCfB^pCG 1 ; ft 
WB35 8-3 5 1 9 7^k$8KfB®<DpCG2 ; ftBUBg 

5 7-1 8 3 7 9 9^#iC|E^pCG4^CKpCG 

[oo2 4] ^Ttpniani^-^^^^-c 

b<0*W&L<. Mx.&s 77*5. K p C R Y 3 0 > p 
CRY2K pCRY2KEv pCRY2KE, pCR 
Y2KX, pCRY3K pCRY3KEMpCRY 

[0 0 2 5] IMzfyX* h'^?fi~p CRY 3 0£H 

* ( Brevibacter i um s t a t i o n i 
^) IF012144 (FERM BP-2515) d» 
f>^7^^ KpBY503 C(D/7^; Kco^lco 
V^-tteEfia^l -9 5 7 8 5^-^#ii) DNA» 
t x #JPgg?3fXh o I -e^^^^ 4 . Qkb^7^ 
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*trDNA«fr«:«9tiW-. 

KpHSG2 9 8 (SfiifiS) OEcoRl, Kpn 1 
[0 0 2 6] fcfc, ±12^7 *S K^^— 

y jtf—tf «M-e*tt 4* 5 ^ £ <t ^ ft 5 - #-e t 

[00 2 7] ^7^^ KpCRY3 0^|gWA»r 
)i(D^X\t. ^7^^FpCRY3 0^1»|Eco 

R i *cmmbs>t ^ y y y^ft k 

oy-f— tf«r=>-Ki-$»fi^«r*tfDNA»f>i- (A» 

^<LX^^^7^^KpCRY3 0 
6 k b©A»r>tS:*ALfc» 

iZZllfrzfy*^ KpCRY30-da pYir^L 
fc 0 7^7^^ Kp CRY3 0-d a pY^OM^O^ 

[0 0 2 8] z<o£ HcLxmf&ztiZVT $ ; y 

zmnmrntozm v *t l - y <t < £M 

y^eV^T 1 y ?A • 7 7/UMJ -2 3 3 (FERM 
BP-1 4 9 7) , /UWf !)1)A-77^AM 
J-2 3 3-AB-41 (FERM BP-149 
8) % r>A • -2 3 3-A 

BT-11 (FERM BP— 1 5 00) „ ^Hf/<^ 
fy">'^-77/UMJ-2 3 3-ABD-2 1 (FE 
RM BP - 1 4 9 9) e>tl*. 
[00 2 9] ft**, _hfa<OF E RM B P - 1 4 9 8 <D 
S§«cfc, FERM BP- 1 4 9 7 <0jJS«;&»W:£ UT 

DL-a-r;/ Sfifti»tt^a««icft4 S tilt* * J 

-A'lMtttfl^fc-CfcS (#4*&8 5 9-2 8 3 98f^ 
. £/t, FERMBP-1 5 0 0G>M*HU F 
E RM BP- 1 4 9 7<OS«$:fttt& LfcL-a-T 

B«6 2-5 1 9 9 • Sfefc, FERM 

BP-1 4 9 9(0»FERM BP-1 4 9 701 

l&d- a -rs /afters ^--Miffitt 



K**-C*>S (<frBBB86 1 -1 7 7 9 9 3#&M* 

■D o 

[0 0 3 0] Ztlh<OWL£ys<Z>mz* ^U^/^Tii!) 
^•7^-7^ ( Brevibacterium 
a mm oniagenes ) ATCC6 8 7 1, f^A 
TCC13745, I^ATCC1 3746 ; -f\s\f;<9 
T y £ A • TV* y # ^ A ( Brevibacter iu 
m divaricatum ) ATCC 1 4 0 20, :/ 
WW7!)!)A'7^h77-^^A ( B r e v i 
bacter iumlactofermentum ) A 
TCC 1 38 6 9, zi D^t!J £A . ^/u^r 

( Corynebac ter ium glutamic 
urn ) ATCC3 1 8 3 1 UffiP5 

[0 0 3 1] u^i/^ry^ • -7 

^t«^7^U t pBY50 2 (#0flB86 3-3 6 7 
8 7^M) <z>fci*>. ^mE&asBJE-Cfcgtt^*' 

pBY 5 0 2Sr»*-rS rfc#fl*UV\ *<D£lti:Zf 
7X; KpBY5 0 2«rlfc*-ra*ag*L-Ctt, 

(Bad. Rev. _36^ p, 361-405 (19 
7 2) #JS0 e KpBY5 0 2 £ A&ftlC 

[0032] raa^vtr^ry ?a • 77/UMj- 
2 3 3<o^»sr^^fcia»i-5»*«>r^ y^v*u 

>^(»«:0. 2-50tfg/ml) tKttxfi? 
WpU'IMiO. 2-5 0<x g/ml) %f*% 
t*&mz % imlS9m 0||jBK&*J:5lc4MU 

5 Ki(U»ff^tTl\ 7 p f^U , pBY5 0 2«^ 

:o»a^7x^ KpB 

Y5 0 2*^tlfc^l/^r!J *A • 77/^M 
J-2 3 3A*Sr«c*JftP»ii6. 

[0 0 3 3] Z<D£5IZ\,Tftfi>tlZ>zn'&<?y'y9 
A . 77/UMJ -2 3 3ft*«#^<DttSB:/7*S K 

-T • #n h#9lCOV>r*PbtlTV^ i-SlC (C a I 
vin, N. M. and Hanawalt, P. 
C. , Journal of Bacter iol og 
y, 1 7 0 , 2796 (1988) ;lto, K. , N 
i sh i da, T. andlzaki. K. , Agri 
cultural and Biological C 
h e m i s t r y , 5 2 , 2 9 3 (1 9 8 8) #^3 x 
DNAS^l^ <D'*A'Xm&n (Satoh, Y. e t 
a 1 . , Journal of Industrie 
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1 Microbiology,^ 159 (199 
0) *&] lc£*)-77X%h*&mXi-Z>Zb&simx-2> 

[0 0 3 4] a»< LXnhilZ. *%W<D y VTUV 

i^r 5 y y Kpy^--MM£«£# 

tfBMB79*5 KpCRY30-d a pY^ttS^ 
1/ • 77^M J 2 3 3 - d a p Y (F 

ERM P-1 2 859) frW5:fca J, es5. 
/ tr* y xfifc^t Kb a y -*ffl 

Mtf/l/W7!)^A • 77^AM J — 2 3 
«*«fcl/ttt. Mx.tf :e*/-/k 

-*3t#y*A. y >sfr-*3i;*7y 

tf* 

[0 0 3 6] £HtiU ISi^O^ 
#TK, j|ft2 0^4 0t, &£L<tefa2 5t>-ffj3 

l o, &&L<n7~~8ttj8:b-fZZktfxZ, J§** 
<p p um&nmxttT/u* y &&fln Lrf? 5 c t 

#mmte*z<omt®Mmt* #*l<i*i-5»s: 
%. M^*b<«2-3^s:%-e*>s 0 igiiffl 

mxhz. 

[0037] zv*5\£Vx®htiZ&mtoXtm*to 

[0 0 3 8] L^tr^^tC^x.^ ^^-^?r, 

±&%%mtoxnmt*tom%>tim£ j ttx* l-vv> 



[0 039] tfflC. ^^(7)^7 * S K-C^TOHI L 9 

y *3!*iflB&tl if** > «r ItWftlc** t 

So 

[0 0 4 0] ±ffi*tt»SiR*©^/U3-^ji«tt, 

uro. i-5. oa*%<0ttBrtfci-£w*a*t!#3. 

L*\ «*ttR«;«ttt, ±8BG>*5fc:, ^3-^*4 
* L lo if y «rH«M tc£*r L ft v * t V* y 

g*£ fctt h y 5:tfe#5A 

»* L<tt^=-^Sr'S'*rLfiLotf^^«r^*rL^ 

sit* mmmt urr*. «;ttf, y >s&-*i&# y * 
a* y y » a. sa^***-*. «fi*^ 

[0041] *&mz'&*) L-y ^>»56ten*5v^-cffl 

(NH 4 ) 2 S0 4 2g/l ;KH 2 P0 4 0. 5g/ 
1 ; K 2 HP0 4 0. 5g/l ;MgS0 4 • 7H 2 O 
0. 5g/l ;FeS0 4 • 7 H 2 O 2 0 p p m ; Mn 
S0 4 • 4-6H 2 O2 0 p pm^f5pH7. §<» 

[0 0 4 2] **W<OL-y^>M»ifelC*5V>T««* 

sa^^(cLr~i»:{ci-5o% (w t/vo l) , 

Kli2-2 0% (w t/v o 1 ) <DWiWft<Dm& 

xmm-tzzt&xtz. ±iBbfc^fe»)«>iB*«r*r+ 

«5#*Sfts:tt, -jRl:ft2 0-l&5 0t, »*U<tt*1] 

3 0-^4 oicoa[C a efl*» 10-^72 mm b z. 

[0 0 4 3] ±te^*0< P^fSlC <fcoT£j£r 6 L- 
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[0044] *ftm<o=i})*mmmi±, m%<om 
m&Rvm&mmzft o m%<*>?mmz x a l - v 

[0 0 4 5] 

yi/^^f y pa • 77^amj - 2 3 3ft*©^r 

^tfDNA (Aifr) <D*n-><t 
(A) ^Utf^^r y »A - 7 7/<AMJ - 2 3 3(P£ 

^filHMlAtf * (feA : mife 2 g % (NH 4 ) 2 S 0 4 
7g, K 2 HP0 4 0. 5 g, KH 2 P0 4 0. 5 g, 
MgSO 4 0. 5 g> FeS0 4 -7H 2 06rag,M 
nS0 4 4-6H 2 06mg, 2. 5g, * 

Oj/g, ^a-^2 0g, SS©7fC 1 1] 1 NC^Utf 
^f!l^-77/^MJ-2 3 3 (FERM BP 
- 1 4 9 7) T##U SS#£*«> 

/c 0 »e>Jifc*#*r 1 Omg/ral 0>««cy /^-A 
£r5tfl OmM Na C 1 - 2 0 mM> V (p 
H8. 0) - 1 mM EDTA-2Naj§I15mli: 

H»Lfc. m^*7~r~eKZ, twitfiooii 

fc. $ Kr^/u«^i- h y *Afcft»»*jjso . 5 

(5, OOOXg, 2 0m 10-12 
X:) U ±fl|H#«r#&U il*M*y*A£0. 3M 

9£flD;tfCo *S£^*/— A'WOlBfcffft-fSDNA 
£#7 9, 7 0%**V— /VT?Jfei»Lfc: 

S^Lfco ftfcftfcDNAfcl OmMHJ 
(pH7. 5) -lmM EDTA • 2NaSff5ml 

[00 4 6] (B) |B»^(»<0»J« 
±12 (A) JS^fc^^^^xy PA- 77/<AMJ 
-2 3 3^DNA^90/< I £#J|RI*&K p n I 
5 0 u n i t s *r/BV\ 3 7^"? 1 R>H&J& 
*?Lfc 0 c^Kpnl^DNAlC^o^^^^^ 
-PHSG3 99 (SjgiSi: 0 fUJE) M^Kpn 

OmMMI^ltmK (pH7. 6) , 10mM5?ft^ 
I/-f h-/K ImM ATP, lOmM MgCl 2 S 



tfT 4 DNAy^-f 1 un i t ©#«4>S:jjS*DU (# 

^#©*£tt»&«&t?*>5) , 4tm stasis* 

[004 7] (C) *JT$/}f*V>»T\:h'o#1— 

*»«£H**> ytr-^yccsc4 
545 [ti/=^TS /try y vKr^y h7^7 

; »fiHF« (G e n o t y p 
e) : d a pD) &£Xfx.i/x !i t/ • = !l CGSC4 

54 8 [t^vs^rs; ey y y«rr^7^8 

; Sfte^-ffl (Genotype) :dap 

[0 0 4 8] ±12 (B) iTflf)^^^^ KHK* 
JflV\ IfcWjA (Journal of Mo 1 
ecular Biology, 5 3 , 1 5 9, 1 9 7 
0) ICi:»)±SBxS/*yt7-3!)CCSC4 54 5l* 

(K 2 HP0 4 7g. KH 2 P0 4 2g, (NH 
4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O0. 1 g. jTA* 

2 o g&tf*3c 1 6 g 1 1 \cmm iw» 

J*Lfc. S&fc#««M**9^*5 KDNAtrHU 

LWSB^Vocy tT • p!)CGSC4 5 5 8l*£7gf?i£ 

t*£*^y-~v^Lfco 

[0 04 9] r (£J§ifc±o£Wfc£&*fc(c<£ mttmm 
U #»KJ:0 3/9*5 KDNASrttWL, ^7X; 

7 P 7^^KpHSG399<^I$ 
2. 2kbODNA»rK-|:M, f^4. 2 k b tf># A 
DNA»f>r^*e>ttfco *7^*5 K$rpHSG39 
9-d a pYt^Lfc, 

[0050] (D) ^r^^^KfbKpyt- 

^frj-Kj-aiafc^fr^tfDNABffr (AWfr) ^-y- 

±12 (C) «r»fc:T?;*$ KpHSG3 99-da p 
Ylc£**L*DNA*PAKJiS\ *«4»Mrttlc*S 
Yki"5fc«>IC, U'pUC119 (^jg^J:»3rp* 

fig) ^rs/tr* y s^wt Kay-*— tftra-K-r 

[0 0 5 1 ] ±E (C) Jg-C^fcT"^^^ KpHSG3 
9 9-d a p Y%$mm%Kp n Iiiit/Xho I TtO 

wtfcfcot. ^^^^ kpuci 1 9&mmmmKp 

nl, Sa 1 I-caWfLfefctOfciB^U 5 OmMhy 
^« {pH7. 6) , lOmM'W^KH 
/u, ImM ATP, lOmM MgC 1 2 ftC^T 4 D 
NA9#— tflun i t«)M»frKttlt 
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[0052] K««*r«v\ »b*/v 

^^tt (Journal ofMolecular 
B i o 1 o g y, _5_3, 1 5 9, 1 9 7 0) iZ&*> flftjfS 

i^yer • 3Kgsc4 5 5 8^i^u 

TVlfS/y ^5 Omg [K 2 HP0 4 7 

g. KH 2 P0 4 2 g> (NH 4 ) 2 S0 4 1 g x MgS 
0 4 ■ 7H 2 O0. 1 g, ^3-^2 0 gRt/mXl 
6 g 1 1 K&ftLfco 

[0 0 5 3] iO*ifti:©±W*«r*ttJcJ:?lK*»* 
U KDNAtrttttiL. ^ 

WBW» 

B a mH I 1 
S p h I 2 
H i n d III 2 
[0 0 5 6] ±ffiO«aiSW*tJ:01*«-5ft6*t6^7 
*^K$rpUC119-da pY^^Lfc 0 

[0057] ^iiaoyr^e^D^t Kny 

^<«r = -Ki-«»fi^t*tf*#*3ft«ftl. 6kb 
ODNAitftf (Kpn I -Xho I mft) &#ZZb& 

[0058] mmm2 

*fi*y«r^7*5 KpUCl 1 8, pUC119 (£fi 
t^V^^^^^u^KfilSJSfe (did 
eoxy chain termination 
(Sanger, F. et a 1 . , Proc. Na 
t. Acad. Sci. US A 7_4_, 5 4 6 3, 1 9 7 

7) fc«tt?ig2lc:^ufc«»g|(c:^oT*^Lfc 0 

[0 0 5 9] *0ttHBeH4'0:^:/:'9~^>'^7 

^•t*E59**rl-5 3 2 0fl©7^»*3-Kt596 
0 <OJ££*f J: 9 JxT^6 i £ #-WW Lfc. 
[0 0 60] Jfcfefl)3 

(A) ^^^KpBYSO 3QD3& 

KpBY50 3te. /l/^f!) ?A • J*^ 
ft^!F012 144 (PERM BP-251 

- K-Cfc 0 , UrMW- 1 -9 5 7 8 5 ^*jcie*o J: 5 

[0 0 6 1] ^riHNtA*lt UK*2g. (NH 4 ) 2 
S0 4 7 g, K 2 HP0 4 0. 5g, KH 2 P0 4 0. 



m^xm^lttZZ* Zfy^x KpUCl 1 9<D&£ 
3. 2 k b<^)DNA»r/tlC»D^ fiSjfcl. 6kb?>|f 
ADNA»^Si()f)*ifc. *aw*l»t?«WrLfcfcS' 

[0 0 5 4] *fc±eT»fc:/?*$ K«rft«MIUM 

Ti2lR2^»^i- 8 
[0 0 5 5] 
1^2] 
UC 1 19-dapY 



gWW>VO*#j? (kb) 
4. 8 

3. 4, 1. 4 

4. 1, 0. 7 

5 g, Mg S0 4 0. 5 g> FeS0 4 • 7H 2 0 6m 
g, MnS0 4 • 4~6H 2 06rag, g*#:r**2. 
5 g, * /&5 g % f^^*^2 0 0m g> ififi^T 
->200m> ^^2 0gM»l 1] 1 
1 iC, ^Hf/^fy^A • 1 FO 1 2 1 

MzMto* 10mg/ml 0»*ty^A^tf» 
(2 5mM MJ^ (t Ko^r^f/i/) r^yy^ 
lOmMCDEDTA, SOmM^a-^) 2 0m 

#y-SDSf£ [0. 2N NaOH, 1% (W/V) 
SDS) 4 0ml«rW)»U BW»a»lc«jfti LT^iSJcT 

R(5MmAy»Ajm60mMMll. 5m 
1>H&@*2 8. 5ml«I) 3 0ml^U 

[oo6 2] mi4ii^Ka<MF^»u 4ttio5) 
m. i5, oooxg^a^K^^t, ±a««r» 

ft. &4*lc»U MT-C5»|fl. 15, ooox g 

<r>T&>b#m\ZM^ 7KJi^0l|XL^ o 7K^iC2fgSOo: 

»BB. 1 5, 0 0 0 x g <Difrfc#|»crt»tt, «t*«r®ilK 

[00 6 3] tttKrMEttiML TE8KK ( h 9 * 1 
OmM, EDTA 1 mM ; HC 1 fCT p H 8 . 0 tCfS 
S) 2mll:S#U. *fc»Nc*fc1r [5 
ffiFaftOTEflHRMfi 0 0ml tofcffc-fcV* A 1 7 0 g 
4r»#£*fctt) 15mltl0mg/ralx^ 
Ktntln 1 MB^T, ««£rl. 3 9 2 g/ 
m I l^fcHtfc. ZIO&m&l 2W4 2IML 1 1 
6, 00 0 Xg©aWM**ffofc. 
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[0 0 6 4] Zf7X* KpBY5 0 3 li^fcJHttfc: J; 

y7^^KpBY503 $r^tf ftmm&mz* 

KpBY5 0 3£1^ti^WC3M^BH^y 

O0 0Xg^L^8ll-^rDNA^et|^^^ 
7U'pBY50 3«r50n g&fCo 

[00 6 5J (B) K^^-pCRY3 Q(D 

fttit ~ ~~ 

/7^$ KpHSG2 9 8 (£fi£fi) 0. 5 // g &M 
ail (5u n i t s) £3 7t;i*W»S£ 
i*\ /7^; KDNA£^£tc#ft?L*io ±12 (A) J£ 
•CWMLfcT'^S KpBY50 3^2/i gtCJMMM* 
Xhol (lunit) §f3 7t"C3 05)F«H> 
77 KDNAMMMWKLfc. 

[0 0 6 6] ffi#<D77X5i TONA#A?#l£&£-U 

0raMh!)^iWpH7. 6, lOmM MgC 
1 2 , lOmM^f^ Kb-/K ImM ATPS 
(fT4DNA'J^-f 1 u n i t iCft$ X 0 
B<tU 16t:tl5WiaUCo roB*£J8l*T 

^v-oiy tr-^y jmi 093>f7yht^ (£?g 

[00 6 7]fl«lt30,ig/ml 
<D$1-^-(i/> s lOOiig/ml (iHIS) OIP 
TG (-<y^nfc7P-0-D-^*#7^ htT^/V 
K) 10O M g/ml OX-ga I (5- 

:/n^-4-^nn-3->f ^KU/V'-iS-D-tf^ 

^5g, NaCl 5g&tf3&W7kl I, pH7. 
2) ■C3 7tlCt2 4W«U £Wtfc£LT#f>;h, 

[T. Maniatis, E. F. Fritsch, 
J. Sambrook, "Molecular clo 
ning" (1 9 8 2) p 9 0-9 

[0 0 6 8] ^(O^^ Zfy** KpHSG298<DS 
a 1 I»y7^U*pBY50 3*M4. 0k 
b(Dmft&WA£ftt^7*^ KpHSG29 8-o r 
itWbfilt. *«cpi«o^«fe«r«v\ ffirffi (A) ^T- 
KpBY5 03DNA^JMiKp 
n 1 &tfE c oR 1 tcT#tSLTf#^ft£#J2. lkb 
ODNA^^JiiS^^^^ KpHSG298-or i 



<OK p n I &U<E c o R I SMfcfc* d-=^U ^7 
K^^-pCRY3 0«:flHiLfc. 
[0 06 9] HifeflU 
7*77U*pCRY30-da pY^M&^ni 

H*fc#llO (C) ^^hfi1ffy^% KpHSGS 9 
9-dapY5n *Wm*#K pnlfci^Xhol 
H5unit s/fH\ 3 7ttl^r«^^l 
fct><0£. Ec oR I V <fc 9 rfjIE) i » 

1«T»^U 5 0mMb^i» (pH7. 6) , 1 
OmM^^H/K ImM ATP, 1 OmM 

MgC 1 2 iS£TfT4 DNA!I^- tf 1 un i t 
J«»«:SaBL (*rt»©»ftW*»»«7?fc5) > 1 2 

[0 0 7 0] r^DNA^JM^EcoRI 3un 

nmmz<n cb) Jir#f>tifcy77>-;KpCRY3o 

1 m g Srfl?Ji8B*5&E c o R I lunit £r/fll\ 3 
7 < CT1^1SJ^$^:^Lfei^^^b, 5 OmM 
M*«R*(pH7. 6), lOmMmxMh 
— /K ImM ATP. 1 OmM M g C 1 2 3o<J:tfT 
un i t Srt&Og L 

te^^-frfco :^)7*7x> k*J»v*t. HrriB^ic^^ 
i;tr-=iycGsc455 s^^icesi 

U 0 m g/m 1 SrStriWWFJfe CK 2 

HP0 4 7g, KH 2 P0 4 2g s (NH 4 ) 2 S0 4 1 
g, Mg S0 4 • 7H 2 O0. 1 g. ^-7 2 0 g 

[0 0 7 1] z<omm±<o±iiw%ftmz£?)%Lfti#m 

U 9 7*7^5 KDNASrttfflU ^7^; 

ffiV^TfS^*:^^ 7 P 7^U*pCRY30^$ 

8. 6kb^)DNA»rjt{:M, 6kb<oJf 

[0 0 7 2] 7'l/b'/^f!l^is.77/^MJ-2 3 
3 (FERM BP-1 4 9 7) 7*7^^ KpBY50 

2Vk&&& i o o m i <nffimAm^tt&mm}W*r? 

ftfc^tf). 20ml ( 2 7 2 mM 

Sucrose, 7 mM KH 2 P0 4 . 1 mM M 
gCl 2 ;pH7. 4) tcra&frbfco $fet«#«rit 

7 5m ltf>*fflj&t, &l&-e&t>tltZZf7X* KDNA* 

-^N/l^f— W*?Kta!) ^/fit^T, 2 50 0# 
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milt ^M3m 1 <0ttSBA#»fc#L3 Ot: 
«*) tfMB A*35*ttfc«» 1 3 0 t T* 2 - 3 0 
(A) 3fi(CiE«<0^^ffl^T^7^5 K*r# 



10 0 7 3] 
[**3] 

pCRY30-d a p Y 



EcoRI 2 
BamHI 2 
Kp n I 1 
X h o I 1 
10 0 7 4] ±E«IR»*«cJ:9«*^rtb*t6^7^ 

n^pCRY30~dapYt^U e Z(D7 f> 7A 
[0 0 7 5] &*5, 7*7^^ KpCRY30-dapY 
J 2 3 3-d a pYB, R»»o < HOC 1 T & 1 # 3 

1 0 : WlXWWftflSl 2 85 9f (FERM P 
- 1 2 8 5 9) t LT*t6*j|VO**. 

[0 0 7 6] IHfeWS 

7*7^U f pCRY30-da pYO$«tt 
ttSBOASlftl 0 Om 1 ^500mli£^77^3|: 
»ftU 1 2 O'C-Cl 5»H)HM«Utt>0>lC« ** 

J 2 3 3-dapY?:tfU 3 0t|ir2 4Wl 
#H£*Tofc&, l^«JCLTWS«UfcA^iftl 00ml 
$r50 0ml^77^=«i:^u 12 0ttl5 
#ffl«MUS:t>0>fc* lml ^fcO 50 c e 1 1 s<om 

[0 0 7 7] rcofc^ *^>r^^«ftl*5i:V«l«&()0 

[0 0 7 8] fg%ff|6 

#« («»0. 4%, M7V^!)A1. 4%, KH 

2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, MgS 
0 4 •7H 2 O0. 0 5 CaCl 2 • 2H 2 02p 
pm, FeS0 4 • 7H 2 02ppm > MnS0 4 - 4 
-6H 2 02 ppm, Z n S 0 4 • 7H 2 02ppm, 
NaC I 2 p pm, ^f^20 Ong/1, % 
V'HCl 100/ig/K *f^K0. 1%, m 
#:***0. 1%) 100ml^5 0 0ml^77 



8. 7, 1. 6 
7. 2, 3. 1 
1 0. 3 
10.3 

aaKfttt. Ml (WpH7. 0) Lfc«:/UKV< 
^T'J W»77^A ( Brevibacterium 
f lavum) MJ233-dapY (FERM P- 
1 28 5 9^) &4MFU SS^lc:^-7^5g/ 
l©*«l:^^«fc?f:M, 3 0WCT2 8IB*»## 

[0 0 7 9] WC, ^«K«« «£gfe 
TV^*A2. 3%, KH 2 P0 4 0. 0 5%. K 2 
HP0 4 0. 0 5%, Mg S0 4 • 7H 2 O0. 0 5 
%, FeS 0 4 • 7H 2 0 2 0 p pm. Mn S0 4 -4 
-6H 2 02 0 p pm* Wy2 0 0/ig/U 
^'HCl 1 00/* g/U *1f?/»0. 3%, 
gf&rn^O. 3%) 000ml £2 1 ffiMUjH* 

arietta** «i(i2ot, 2o#iaj) «%tt« 

**©2 0ml SrWlPUT, &ME&1 000 r pro, ii 
^ilvvm, &tt3 3t;, pH7. 6i:t2 4WJg 

[0080] «*1*T«L 500ml J&»e>aM># 

JlKTfUML M*«*fcT2«feJfrUfcWfr*R* 
m C (NH 4 ) 2 S0 4 2 g/l ; KH 2 P0 4 0. 5 g 
/\ ;KH 2 P0 4 0. 5g/l ;MgS0 4 • 7 H 2 

00. 5g/l : F e S0 4 • 7 H 2 02 0 p pm ; M 
nS0 4 - 4-6H 2 O20ppm;f7$ >Wk$k 1 
OOng/1 ;pH7. 6) OlOOOral KLfBftgL 
aJBtTOS: 2 1 *jfi«SH«ffctt^ ^3-^9g 
£$dfflLT % 015*3 0 0 r pm, il^C&O. lvv 
m^m&3 3X:^ pH7. 6fcT2 4«ffl!Rf&*fto 

[00 8 1] fcfcfeT'&, (4 0 0 0 r p m, 

1 . og/i x&iito r©s«»T*«)»#«5 o o 
iILTL-y ^y«fS^ 0. 5N7>^ 

260mg(DL-'J S^ISfcfcWfc. 
[0 0 8 2] *1t. ftttWtUT, :/ 
U-tT^^^y ?A • (Brevib a c t e r 
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ium f lavum) MJ-23 3 (FERM BP 



- 1 4 9 7) *r»*U ®»<0&mzXBU&Zltit&± 
[00 8 3] 

[km*] kw#* : i 

EflliDftS :963 

ATG ACC AAC ATC CGC GTA GCT ATC 
Met Thr Asn lie Arg Val Ala He 

1 5 
AGC GTC GAA AAC CTT ATT GCC AAG 
Ser Val Glu Lys Leu lie Ala Lys 
20 

ATC TTC TCG CGC CGG GCC ACC CTC 
He Phe Ser Arg Arg Ala Thr Leu 
35 40 
GTC GCC GAC GTG GAC AAG CAC GCC 
Val Ala Asp Val Asp Lys His Ala 

50 55 
TGC ATG GGC TCC GCC ACC GAC ATC 
Cys Met Gly Ser Ala Thr Asp lie 

65 70 
CAG TTC GCC TGC ACC GTA GAC ACC 
Gin Phe Ala Cys Thr Val Asp Thr 
85 

CGC CAC CGC CAG GTC ATG AAC GAA 
Arg His Arg Gin Val Met Asn Glu 
100 

GCA CTG GTC TCT ACC GGC TGG GAT 
Ala Leu Val Ser Thr Gly Trp Asp 
115 120 
GTC TAC GCA GCG GCA GTC TTA GCC 
Val Tyr Ala Ala Ala Val Leu Ala 

130 135 
GGC CCA GGT TTG TCA CAG GGC CAC 
Gly Pro Gly Leu Ser Gin Gly His 
145 150 
GGC GTT CAA AAG GCA GTC CAG TAC 
Gly Val Gin Lys Ala Val Gin Tyr 
165 

GAA AAG GCC CGC CGC GGC GAA GCC 
Glu Lys Ala Arg Arg Gly Glu Ala 
180 

CAC AAG CGC CAA TGC TTC GTG GTT 
His Lys Arg Gin Cys Phe Val Val 
195 200 
ATC GAA AAC GAC ATC CGC ACC ATG 



^Plenum : Genomic DNA 

mm 

tfc£ : MJ233 

$r&$r^"t"iB-^ : peptide 
&&&& : 1-963 



7 



GTG GGC 
Val Gly 
10 

CAG CCC 
Gin Pro 
25 
GAC ACA 
Asp Thr 

GAC GAC 
Asp Asp 

CCT GAG 
Pro Glu 

TAC GAC 
Tyr Asp 
90 

GCC GCC 
Ala Ala 
105 

CCA GGA 
Pro Gly 

GAG CAC 
Glu His 

TCC GAT 
Ser Asp 

ACC CTC 
Thr Leu 
170 
GGC GAC 
Gly Asp 
185 

GCC GAC 
Ala Asp 



TAC GGA 
Tyr Gly 

GAC ATG 
Asp Met 

AAG ACG 
Lys Thr 

GTG GAC 
Val Asp 
60 

CAG GCA 
Gin Ala 

75 
AAC CAC 
Asn His 

ACC GCA 
Thr Ala 

ATG TTC 
Met Phe 

CAG CAG 
Gin Gin 
140 
GCT TTG 
Ala Leu 
155 

CCA TCC 
Pro Ser 



AAC CTG 
Asn Leu 

GAC CTT 
Asp Leu 
30 

CCA GTC 
Pro Val 

45 
GTG CTG 
Val Leu 

CCA AAG 
Pro Lys 

CGC GAC 
Arg Asp 

GCC GGC 
Ala Gly 
110 
TCC ATC 
Ser lie 
125 

CAC ACC 
His Thr 

CGA CGC 
Arg Arg 

GAA GAC 
Glu Asp 



GGA CGC 
Gly Arg 
15 

GTA GGA 
Val Gly 

TTT GAT 
Phe Asp 

TTC CTG 
Phe Leu 

TTC GCG 
Phe Ala 
80 

ATC CCA 
He Pro 
95 
AAC GTT 
Asn Val 

AAC CGC 
Asn Arg 

TTC TGG 
Phe Trp 

ATC CCT 
He Pro 
160 
GCC CTG 
Ala Leu 
175 

CAA ACC 
Gin Thr 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



CTT ACC GGA AAG 
Leu Thr Gly Lys 
190 

GCG GCC GAT CAC GAG CGC 624 
Ala Ala Asp His Glu Arg 
205 

CCT GAT TAC TTC GTT GGC TAC GAA 672 
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lie Glu Asn Asp lie 
210 

CTC GAA GTC AAC TTC 
Val Glu Val Asn Phe 
225 

GGC ATG CCA 
Gly Met Pro 



TTC AAC CAC 
Phe Asn His 



TTC ACC GCT 
Phe Thr Ala 
275 

AAG CAG CAG 
Lys Gin Gin 

290 
TAC CTG CTC 
Tyr Leu Leu 
305 
TAA 



CAC GGT 
His Gly 
245 
ACC GTG 
Thr Val 
260 

TCC GCG 
Ser Ala 



Arg ThT Met Pro 
215 

ATC GAC GAA GCA 
He Asp Glu Ala 
230 

GGC CAC GTG ATT 
Gly His Val He 



GGC CAA 
Gly Gin 

TCC CCA 
Ser Pro 



GAA TAC 
Glu Tyr 

CAG ATC 
Gin lie 

AGC GGA 
Ser Gly 
295 
GAG AAC 
Glu Asn 
310 



ATC CTC 
lie Leu 
265 
GCT TTC 
Ala Phe 
280 

GCT TTC 
Ala Phe 

TTG GAC 
Leu Asp 



Kny+— fef 
6kb(7)DN 



Asp Tyr Phe Val Gly Tyr Glu 
220 

ACC TTC GAC GCC GAG CAC ACC 720 
Thr Phe Asp Ala Glu His Thr 
235 240 
ACC ACC GGC GAC ACC GGT GGC 768 
Thr Thr Gly Asp Thr Gly Gly 
250 255 
AAG CTG GAC CGA AAC CCA GAT 816 
Lys Leu Asp Arg Asn Pro Asp 
270 

GGT CGC GCA GCT CAC CGC ATG 864 
Gly Arg Ala Ala His Arg Met 
285 

ACC GTC CTC GAA GTT GCT CCA 912 
Thr Val Leu Glu Val Ala Pro 
300 

GAT CTG ATC GCA CGC GAC GTC 960 
Asp Leu He Ala Arg Asp Val 
315 320 

963 

[B2) 6 k b(D*%WDNAmfr<Dm. 

10 3] *&W<r>yy*^ KpCRY30-dapY(O 



mi] 



Hindlll BarHI 

fee! i Noel 



aw 



Xhol 
i 
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[02] 



Hindlll BesHI Stfil 
I Nael • Nael • 

y 1 I I I *?' 



— M > 



(51) Int. CL 5 Jr?iSE3I#^ F I tttt**«ffi?r 

//(C12N 15/53 

C12R 1:13) 

(C12N 1/21 

C12R 1:13) 

(C 1 2 P 13/08 

C12R 1:13) 



a2)&m% ww 
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